Teachers are nearly always curious about how their courses are going. Professors wonder if their students are learning, if the students are being appropriately challenged, and if they are liking the course and the instructor's teaching style. That curiosity and concern is especially intense for new courses in relatively uncharted areas, particularily if the expectation is that the course will become a regular part of the curriculum. Under such circumstances it is important to monitor the course continuously, to make adjustments as needed, and to collect information about overall success at the end. In this paper we describe our collaborative effort to monitor, adjust, and assess a new interdisciplinary seminar created and taught by Mangiameli. We do not think that our procedures or experience are unique or exceptional, but hope that a relatively detailed account of our particular application will be interesting and useful to other practitioners.
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The Course
The management of computer integrated manufacturing (CIM) systems is a new subject that involves the perspectives of engineering, business, computers, and information systems. It is an important area, inherently difficult to teach, with no established pedagogical tradition (Dilts, Mangiameli, Narasimhan, & Mosier, 1989) . The Management of Computer Integrated Manufacturing Systems was a three-credit course which met one morning per week throughout a 15-week semester. Four MBA and two Industrial and Manufacturing Engineering graduate students were enrolled. The course was designed to teach basic terms, skills, concepts, and issues likely to be encountered in managing a CIM system. Topics were examined from both a technical and managerial perspective to facilitate the development of a comprehensive approach to managing this critically important technological and organizational system.
Because of the level, ability, and background of the students, the interdisciplinary and nonstandard course content, and the small class size, the course was offered as a seminar. Each student prepared for and led the class discussion twice during the semester. There were also weekly text and journal reading assignments, collaboratively written consulting reports, and individual term papers. There were no examinations.
Course Monitoring and Feedback Techniques
For this course, Mangiameli was particularity interested in exploring questions such as: 1. How well are the classes being managed each week by the student discussion leaders, and should the instructor be more or less involved in helping to plan or manage those discussions? 2. Are students finding the focus and coverage of the readings and discussions of each topic appropriate for the course? 3. Is each topic being treated so that students will be able to apply what they are learning to "real world" problems? 4. Is the class format engaging students and promoting their learning? 5. Are there unanticipated problems which need to be handled?
Mangiameli got together with Narasimhan, a faculty colleague, and Erickson, the instructional development director, at an organizational meeting of would-be "classroom researchers." We decided that a combination of brief questionnaires and periodic student interviews would be a reasonable way to gather information regarding these questions.
Questionnaires were developed collaboratively with the university's Instructional Development Program (IDP), a center for consulting with faculty about their teaching. The questionnaires included the Weekly Class Reaction Survey and the Mid-semester and Final Course Evaluations (see Appendix). The weekly survey included several items soliciting reactions to the conduct of the week's discussion, an overall class rating item, separate items for rating the week's text and journal readings, and room to note questions or unresolved issues which needed to be pursued. Those surveys were completed anonymously each week by the students and the instructor. The IDP typed up the comments and summarized the data for the instructor and discussion leader each week.
There were several reasons for using a weekly questionnaire. We wanted to be able to refme the teaching of each topic in subsequent offerings of the course, so we did not want students' reactions to the course as a whole to overwhelm their recollections of how well each topic had been treated. The student discussion leaders needed to get timely feedback about their performance. The weekly survey also made it possible to clear up any misunderstanding about a particular topic at the beginning of the next class. Finally, frequent surveys made it easier to discern and respond to any trends such as inappropriate depth of coverage, unsuitable readings, or poorly managed discussions.
The Mid-semester and Final Course Evaluations collected more global reactions to the course. They asked students to assess their learning and to provide overall ratings and comments about the course format, the readings, and such. In addition, students were asked how much time they were investing and for advice about the professor's role in the course. The results of these evaluations were summarized by the IDP but were shared only with the instructor. Katz and Henry (1988) imply that questionnaires and occasional comments from students do not provide adequate depth either for understanding how well students are learning or for guiding the improvement of teaching practices. We decided, therefore, to take their implicit advice and supplement the questionnaire data with regular student interviews. Each week through the mid-semester Narasimhan conducted individual interviews with the week's discussion leader and one other randomly selected student. The identity of the second student was not disclosed to the instructor. The interviews were brief, more conversational than structured, and centered upon the students' sense of what they were learning and their reactions to the conduct of the class. A summary of those conversations was given to the instructor each week. If questions or issues were raised that needed further clarification, they were followed up in the next week's interviews.
Overall, then, the instructor received student feedback each week from the class reaction surveys and the student interviews. He got more general reactions to the course from a mid-semester and end-of-course evaluation by students. Students received ratings from their peers and the instructor each time they acted as discussion leaders.
Using the Feedback
Although student responses to the course content and format were generally positive from the beginning, the interviews and the questionnaire data did alert the instructor to several issues during the semester that did need attention. The most important of these concerned the performance of the discussion leaders, the quality of the assigned readings, and student fears about their ability to apply the course material to the "real" world.
The discussion leaders for the first few weeks indicated during the interviews that they were having difficulty in deciding how to focus discussion and felt the need for more direction. Although they were spending more than ten hours preparing for their discussions, their efforts were too scattered. That lack of focus was reflected in the weekly ratings and written comments by their peers as well. In response, the instructor asked each leader to prepare an advance list of possible discussion questions and to review them with him before class. A revised set of questions was then distributed during class. Improvement was dramatic, immediate, and documented by peer ratings and comments in the interviews. Students indicated, moreover, that if they all had the questions in advance, they could also be better prepared discussion participants. The questions were thereafter distributed two days before class meetings. Finally, students decided that they could do a better job as discussion leader in their second round if they could review the ratings of their colleagues' performances. In spite of the instructor's initial reluctance to risk embarrassing anyone, the students were adamant and unanimous in their desire to share those ratings-perhaps because none had received nasty reactions during the first round. Consequently, the IDP's summary of the previous week's ratings were distributed each week along with the discussion questions.
The assigned readings were another problem area. Students complained in the interviews and on the weekly questionnaires that the readings were too extensive, often redundant, and sometimes too technical. The instructor began to cull the assignments of the most technical and repetitious readings after the third week. Student ratings and comments reflected their increased satisfaction. There were still negative comments about occasional research papers assigned during the semester; those comments will be taken into consideration in making up the reading list for future students. Obviously, those which received positive comments or generated lively and productive discussions are likely to be retained.
The textbook did not fare so well. It generated little discussion and consistently received lower ratings than the other readings. It will not be used in this course again. The clear message from the student ratings was that the readings should not be "textbookish," highly technical, or redundant. Apparently, a few well-selected readings on each topic at the level of Harvard Business Review, California Management Review, CIM Review, or IEEE Transactions on Engineering Management articles are best suited for this type of seminar.
Another issue might have been missed had it not been for the interviews. Students worried that they would not be able to apply what they were learning to industrial settings. Because repeated assurances by the instructor were not enough to bolster their confidence, a class meeting with a local manufacturing company was arranged for late in the semester. The company's Director of Engineering was contemplating the adoption of a Computer Aided Design (CAD, a major component of CIM) system for his department and agreed to have the class serve as his consulting team. After the meeting, the class wrote a preliminary report that he found so useful and persuasive that adoption was postponed until the engineering department received further training. The students found the experience very reinforcing and several commented on it in the end-ofcourse evaluation.
While concerns about preparing for discussions, the readings, and the utility of the course content in the "real world" were probably the most salient, students and the instructor had additional reservations and questions as well. One of the weekly topics was an apparent misfit and will be dropped in the future. The students also suggested some rearranging of topics, and that was done. Finally, the instructor worried about how active a role he should take in the conduct of the class discussions and how much he needed to consult with discussion leaders in advance of class. Students were polled on those questions on the mid-semester evaluation; they thought he was about as active as he should be, but two wanted more consultation in advance of class.
Most of the news from the mid-semester and end-of-course evaluations was reassuring rather than demanding of action. All of the students thought they were learning "a great deal" or "a fair amount"; they were overwhelmingly favorable about the course format; and their overall ratings of the course were very positive.
Discussion
Planning and teaching new courses is always a challenge, all the more so when they are advanced, interdisciplinary courses. We believe that such courses go best if instructors and students get lots of feedback as they go. We have reported here on our use of a combination of interviews and brief questionnaires as sources of information to help the instructor and students in an interdisciplinary seminar monitor and fine tune the course and their performance. The overall result was a new course which went exceptionally well after some potentially serious issues were resolved.
We think that the combination of student interviews and a mix of weekly and occasional questionnaires could be readily used to improve courses in a wide variety of disciplines. Developing questionnaires is relatively easy if the instructor has a reasonably clear idea of what he or she wants to know, and administering them takes little class time. We think that responses will be more forthright and useful if student anonymity can be assured, so having an instructional development service, a departmental secretary, or student assistant to type up comments, tally item responses, and summarize the results is an advantage.
Arranging and conducting student interviews need not be complicated either. Finding a colleague who knows something about your subject matter, is willing to sit in on an occasional class in order to establish a common frame of reference with students, and will devote an hour or two a week for a few weeks to interview students and meet with you to discuss the results is probably the ideal. Short of that, having the interviews done by a colleague from another department or a student would probably work well enough. No particular training is necessary, but the Katz and Henry (1988) book has some useful suggestions. More important is for the instructor and interviewer to come to agreement on any issues which ought to be raised with students routinely or at certain points in the term.
The weekly questionnaires, the occasional surveys, and the student interviews each contributed significant and useful information. We believe that using any one of them alone would probably be worthwhile. But each of them missed some particularly useful information, so we recommend trying out the set-especially given the relative ease and low cost of using them all. 12. Please note any questions or unresolved issues which you think we ought to take time to pursue further. 
Thank You
